Neurofibromatosis type 2 (NF2) is an autosomal dominant disease of the nervous system characterized by multiple schwannomas. The NF2 gene product, termed schwannomin or merlin, was hypothesized to function as a cytoskeleton-membrane linking protein due to homology to members of the protein 4.1 superfamily and to function as a tumor suppressor. We isolated and characterized pure Schwann cell cultures from schwannomas derived from neurofibromatosis 2 patients with identified germline mutations and loss of heterozygosity. We describe striking differences between NF2 and control Schwann cells in morphology, cell-cell contacts, and growth. NF2 Schwann cells form multiple long processes with filopodial and lamellopodial extensions. NF2 Schwann cells lack contact inhibition, grow in multiple layers, and show a higher proliferation rate than control cells. For the first time Schwann cells derived from patients with the NF2 genotype were cultured and characterized in vitro. These cultures are highly valuable for investigating the effects of NF2 mutations and the development of therapies.
INTRODUCTION
Neurofibromatosis type 2 (NF2) is an autosomal dominant disease with an incidence of 1:37,000. This disorder is caused by alterations in the NF2 gene (Trofatter et al., 1993; Rouleau et al., 1993) and is characterized by vestibular schwannomas that occur bilaterally, cerebral meningiomas, and spinal tumors. Ocular abnormalies are also frequent in this disease.
Since the identification of the NF2 gene, various constitutional mutations have been found in NF2 patients (Kluwe et al., 1996; Parry et al., 1996; Ruttledge et al., 1996) as well as somatic mutations in NF2-associated and sporadic vestibular schwannomas (Jacoby et al., 1994 (Jacoby et al., , 1996 Sainz et al., 1994) and cerebral meningiomas (Wellenreuther et al., 1995; De Vitis et al., 1996) . The majority of the mutations are either nonsense or frameshift mutations which are expected to result in truncated gene products.
Based on sequence homology (45-47%), the NF2 gene product, termed schwannomin or merlin (for moesin, ezrin, radixin-like protein), is a novel member of the protein 4.1 superfamily. At least three members of the family, ezrin, radixin, and moesin (ERM), act as molecular links between the cytoskeleton and the plasma membrane (Gonzalez-Agosti et al., 1996) . These proteins have a highly conserved N-terminus, probably a connection site to transmembrane proteins, a nonconserved central region, and a charged C-terminus providing the link to the actin cytoskeleton. Members of this family are found in actin-rich surface protrusions of the cortical plasma membrane, namely filopodia, lamellipodia, membrane ruffles, microvilli, and cleavage furrows (Gonzalez-Agosti et al., 1996; Bretscher et al., 1983; Henry et al., 1995) . Based on experiments performed with antisense oligonucleotides complementary to ERM sequences it was proposed that these members may play a role in cell-cell
